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Barneys Canyon Mine

8200 South 9600 West

P.O. Box 311

Bingham Canyon, UT 84006-0311
{801) 569-7000

October 5, 1993

Ms. Lisa Rogers

Division of Water Quality
288 North 1460 West

Salt Lake City, Utah 84116

Dear Ms. Rogers:

V |

FAX NO. .16687100 P.02 .

Kennecott

Please find enclosed the Barneys Canyon Mine, Proposal for the Land
Application of Sludge for Mine Reclamation. 1In reference to our
discussion following the DOGM meeting in Salt Lake city on
September 28, we would appreciate your assistance in providing a
timely review and response. Our objective is to achieve approval
in time to proceed with testing this fall. Thank you for your
assistance and please advise if additional information is required.

Sincerel

S. D. Lackey
HSEQ Supervisor

attachment

cc: D. I. Hodson
C. S. Emmons
H. Shepard (DOGM)
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October 5, 1993

Ms, L. Rogers
Depariment of Water Quality

Dear Ms. Rogers:

With regard to existing and forthcoming teclamation trials at the Barnsys Canyon Mine, mine
management, with consultation assistance from Steffen, Robertson and Kirsten (U.S.), Inc.

(SRK) wishes 1o determine the effect of municipal sludge applications on the overall fertility of
waste rock, and resultant vegetation performance, Therefore, SRX, on behalf of Barneys
Canyon Mine, is submitting a description of current and proposed reclamation trials work at the
Mine, within which sludge applications are anticipated. We trust that the information provided
below is sufficient for you to grant permission for applications to procead this fall,

This submission relates to two experimental field trinls designed to determine the effects of
topsoil cover and varying fertilizer amendments on the performance of 2 commercial vegefation
mixturs, for waste rock rehabilitation. The design and purpose of these trials are summarized
in thiy submission.

L Existing Waste Rock Fleld Trialg

Figure 1 des¢ribes the structure of an existing trial of 2.6 acres surface area, locatad on a more
or less horizontal bench of waste rock, at the Barngys Canyon open pit.

The chemical and physical characteristics of the waste rock and the topsoil used in blocks Bl
and B2 are described as follows:

Topsoil

Harker and Dry Creek topsoil from stockpile E (B 7000/N 30 000) was used for the cultivation
of vegetation cover on selected areas of the bench. Approximetely 33% of the horizontal surface
remained uncovered by topsoil, to determine the effect of direct seeding into amended wasts
rock material, A number of chemical and physical factors are expected to limit plant growth
and establishment on both the topsoiled and bare waste areas, In order to calculate the
reguirement for chemical and physical amendments appropriate for both topsoll and waste
material, a formal analysls of materials characteristics was performed. A summary of Hatker

__and Dry Creek soil chemistry is shown in Table 1.
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TABLE 1
CHEMICAL CHARACTERISTICS OF HARKER & DRY CREEK SOILS
(All measurements shown as mg/kg dry mass, unless otherwise indicated)
Requirement for Normal
Variable Median Range Plant Growth
pH 6.89 6.55 - 7.28 i 4.5-8.0 ﬂ
CEC (m%) 24-5 l7l7 - 26!6 l°|° 2 2000
Organics (%) 1.64 1.31-3.75 1.0-3.0
1270.0 950.0 - 1400.0 15.0 - 20.0
4.9 1.9-11,7 2.0-20.0
552.0 184.0 - 588.0 100.0 - 300.0
Ca 1210.0 1020.0 - 1370.0 500.0 + 2000.0
H Mg 359-0 3_49.9." 809.0 5010 - IMAO

Physical analysis of the soils indicated that the material is free draining, Rowever, soil texture
reported in the cxisting reclamation plen states thet Hurker - Dry Creek topsoils have a
significant ¢lay content. The wils are dolomitic and base saturated.

Generally, the soils contain sufficiently high concentrations of macronutrlents essential for
maintenance of established vegetation cover. For the purpose of inoreasing the probability of
success in initial plant growth and cover establishment, the nitrate concentrations measured in
the topsoil will be regarded as transient, and in need of supplementation by commercial nitrogen
addition, Although adequate for maintenance of established vegetation, the phosphorus levels
in the soil will have o be raised slightly to promote root development and establishment of
nitrogen fixing species (legumes).

Waste Rock

Analyses of waste rock at Bamneys Canyon show the material to be predominantly coarse
dolomitic sand which comprises the following approximate particle size distribution:
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cobbles - 13%;
sand & gravel -51%; and
fines - 36%.

Generally, 100% of the material iy able to pass through a 3" mesh,

Chemical analysis of the waste indicates a relatively low heavy metal content which is not
expected fo limit direct vegetation establishment. The Bameys Canyon waste is reported not to
contain sulfidic, acid - generating residues. This is confirmed by the following leachate analysis:

. pH - 6.44;
Ca -~ 131 mg/l;
. Mg - 54.9 xﬁgll;
Na - 2.9 mg/l; and
: X -  137mglL

Analyses of diamond drill core samples of ore from the Bameys Canyon pit also provide
supporting evidenice of an overnll nef neutralization potential within the rock matrix:

pH - 8.9;
. NP - +363;
' AC - -7
’ ABP - +556; and

. Classification - Non Toxic.

Results of a thorough analysis of metal concentrations in the dolomitic waste rock being placed
oft the step have been reviewed. Thess do not indicate any inherent limitations to the direct
establishment of vegetation into appropriately amended waste rock, Chemical analyses of the
sandstone wastes have not been performed. In this contest, chemical toxicity Is not expected.
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Fleld Trials Design

The trials aim to optimize waste rock amendment and seeding strategies to promote rapid
cstablishment of vegetation cover, using minimum chemical and physxcal gits preparation, To
this end, the effects of varying topsoil depth and commercial fertilizer applications on the growth
and establishment of an appropriate mixture of commercial spacies will be evaluatad.

The trial will determine the significance of the effects of topsoil and fertilizer treatments upon
the germination, growth and establishment of a selected mixture of commucially available grass
and forb species. A total of 12 treatments are being assessed, and compme three topsoil depths,
four fertilizer regimes and thair interaction, M”z(’x Wy % \HH," 4

The topsoil depth varles from zaro to the DOGM requirement of (2", Therefore, the entire
surface area of the bench has been divided into 3 equal blocks which will receive:

. 210 topsoil;
. 6" topsoil; and
. 12° topsoil.

Each of the 3 blocks should, subsequently, be divided into @ further 4 subdivisions. Fach
subdivision will receive a single fertilizer application from the following set:

- specification NOI 89;

. specification NOI 92;

. specification SRK 92; and

¥ zero fertilization control.
Each of these fertilizers is being evaluated within each topsoil block, according to the plan
described in Figure 1. This allows for convenient placement of topsoil in 2 systematic way, but

with randomized allocation of fertilizer treatments to partially overcome water gradient effects
from the highwall to the crest berm.

Fertllizer specifications

The NOI 89 and 92 specifications are derived from the recommendations contained in the
Bameys Canyon Reclamation Plans, NOI 89 and as amended in NOT 92. The SRK formulation
has been calculated according to xesults of chemical analysis of soll and waste rock.
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Specifically, the formulations include;

Aot s

»  green alfalfa mulch at 4000 Ib/acre; and »%_%
) compound 2y 4 = = |
pound 18-46-0 at 310 Ib/acte. 3
E J} LL/,/)'” /77/4' ]L%
v,
¢  green elfalfa mulch at 2000 Ib/acre; and -ﬁ‘gﬁ/m 7 7%

» urea at 45 Ib/acre.

ASRK 92

. alfalfa, straw or wood fibre mulch at 2000 1b/acre;

. ammonivm Ritrate at 135 lb/acre; and

*  triple superphosphate at 180 Ib/acre.

Control

¥ no mulch or fertilizer application.
Species Selection
Due cognizance was taken of the species recommended for vegetation establishment on topsoiled
and non-topseiled areas, in the NOI 8 and NOI 92 reclamation plans, Whilst in general
gm& gi:th these specifications, SRK proposes a modified mixture to fulfill the following

. rapicges establishment of 2 temporary "nurse” crop of one grass and one legume
3peCIes;

» establishment of a more diverse cover of native and naturalized grass and forb
species; and

. the development of 2 root architecture and surface cover to fulfill the design
criteria for optimally erosion resistant covet.
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The proposed species mixture containg annual and perennial specles of grasses and forbs which
are variously sod-forming, bunch-forming, laterally-spreading or deep rooting. The varietics
of each species have been selected for tolerance of the relatively stressful environmental
conditions which prevail at the mine, A full description of the species and their applicetion rates

is shown in Table 2,
TABLE 2
SPECIES OF GRASSES AND FORBS SELECTED FOR RECLAMATION TRIALS
AT BARNEYS CANYON MINE
Commont Growth Habit Appllcation
Botanlcal Name Varlety Name Rapll Ib/acre
Agropyron smithii Bostoa/ Western Peronnial/ 5
Rosanise whaaigmas aod fomn}
Agropyron sploatum Secar Blocbunch Petennial/ 4
wheatgrass tonch
Festuea ovina Covar Shoopt fooous | Doecanial/ 2 I
tnch
Elymus stymoides Squireel tall | Pevenial/ 23 ﬂ
bunch
Poa canbyl Canbar Cuaby Pareanial/ i
bluageass bunch
Secale coreale® Comloye | Acgual 4 l
¥ . m w
Axtragalus cleer Lutzna Cioer milkvetch | Persnnial/ 3
. "t"hiamu |
Melilotus officinalis* Yukon Yellow sweet | Shoct-lived 1
covey bienniel
Medlcago setiva Vel Alfalts Poroanial/ 2 I
deap-rooled
Penstemon palmeri Codar Palowar Pereninial/ 1

* Ternporury "nurse” cover,

i

All application rates bave been calculated for deill scoding, broadeast mothod of sedding, incl
hphm.mm nding
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Results To Date

Following late spring seeding in 1993, effective vegelation cover has established on topsotled
plots, particularly wherd goil has been fertilized with the NOIL 80 and SRK 92 mixtures.
However, the vegetation cover is predominantly composed of ruderal gpecies, to the exclusion
of commercial prass and leguine cover. Conversely, the vegetation cover established directly
into waste Tock, without topsoil cover,is composed exclusively of commercial grass and legume
species. The commercial cover is sparse, and jts distribution pattern indicates water availability
as @ likely imiting factor, The surface of the waste rock i compacted and ¢emented, leading
to runoff and reduced infiltration.

Proposal

Given the frequency and condition of commercial grasses and legumes which have established
successfully on the waste rock, without topsoil, the prognosis for developing a more extensive
vegetation cover on waste which has been appropriately wconditioned, is excellent. Therefore,
it is proposed that the existing non-topsoiled sect of block B3 are split, with one-half of each
o remain untreated and the other half to be conditioned with municipal udge. The following
strategy is proposed:

& _@s_CI_-CA_mwhediswdothmwedwbreakﬁwwmpwwdmdmwd

surface;
. 50% gfgghggu;'atobeggggnm_«_!" with 10t/acre municipal sludge (source -
tral V. WTIP);

'+ Sludee should be incorporated to a depth of 6 inches, if practically possible;

v The entire B3 blodk is to be resceded and mulched, using the previously
desoribed seed, mulch and faetilization scheme,

It is anticipated that sludge conditioning would take place in the fall of 1993. Ideally, hydraulic
or diill seeding would follow inmedisely. In the event of unfaresecn delays, dludge
applications would proceed at the earliest convenience, before winter snowfall, followed by early
spring seeding.

Due cognisance has been taken of the chemical and biological characteristios of the sludge. A
summary of the results of chemical and biological analyses performed by Central Valley WTP
is given in Table 3. Barneys Canyon Mine management does not envisage any impact of the
sludge application program of groundwater quality, given the location of the existing trial.

P. 09
P08
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2. Proposed Waste Rock Fleld Trials

Existing trials at Barneys Canyon Mine involved vegetation establishment on more or 1ess
horizontal waste rock surfaces. However, a number of areas to be vegetated in the mine
reclamation program are concerned with vegetation establishment on rock dump slopes. This
poses several logistical problems with regard to accessibitity, surface treatment incorpotation and
seeding. Consequently, SRK and the Mine have commenced construction of experimental field
trial plots on the north- and south-facing slopes of the 6400/6500 waste rock dump, This dump
1s chemically similar to the waste rock characteristics described in Table 1.

It is proposed that field trials to determine the effeet of slope angle and aspect, and topsoil
cover, on the growth performance of a standard mixture of plant species is investigated.
Additionally, the effect of slope angle on topsoil erosion should be assessed. Where vegetation
is to be established into waste rock without topsoll cover, the waste rock surface should be

amended with municipal studge. |

The north and south facing slopas of the 6400-6500 west wasts rock dump are appropriate for
this work. The experimental design involves the construction of an 8 block trial area,
compriging;

= surfaces with and without topsoil, on
. north and south facing aspects, at

. angle of repose slopes and regraded slopes at 2.0:1.
The conceptual layout of this frial is shown on Figure 2,

The four blocks on both north and south facing slopes should be approximately % acre surface

area each, demarcated and labelled appropriately. Slope regrading and surface preparation have
already been complated in time for fall sseding, 1n October.

Surface Preparation
The surfuce of each block should be scarified laterally, Scarification can be achieved bw%

LUE JULIAE NULIZONGULY 8L O UICHGY W 14 MICHeN uepin, wun L4 INCN SPaces Derween o

this is not practically possible, the final, topsoiled surface should remain rough and
uncompacted.

In accordance with procedures set out in NOI 1989, as amended 1992, selected blocks will be
topsoiled with approximately 12 inches of topsoil. Others will be amended by application and

incorporation of sludge, at a rate of 20t/acre,
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Fertilization

On the basis of results recorded to-date, from field tials performed at the Barncys Canyon Pit,
the use of a compound 18-46-0 fertilizer is appropriate. An application rate of 310ib/acre is

recommended on the assumption that the chemical and physical properties of the waste rock and
topsoil are similar to those at the existing Bameys Catiyon Pit trial.
Seeding

As a consequance of slope angles and slope lengths, hydraulic seading and hydromulching are
most appropriate. The seed mixture will be the same a4 that used in the existing trial at Bareys
Canyon, as described in Table 2,

Erosion Protection

Given the slope angles upon which vepetation is to be established, silver fiber mulch and a
o gum tackifier will be used to stabilize all surfaces. Because of the hydraulic seeder

pumping Hmit of 4% suspendsd solids, it is necessary to hydromulch the seeded arca with fiber

mulch and tackifier as a sepurate application, immediately following sceding. Recommended

application rates are;

. Stiver fiber - 20001b/acre
E Plantago gum - 1001b/acre

Operations Suntnary:
July 1993

Block demarcation and identification
Surface regrading
Searification/ripping at 6 inches
Topsoiling/ripping

October 1993

Municipal Sludge application fU@J(/ L

Hydraulic seeding with;
- 18-46-0 @ 310Ib/acre
- seed mixture @ 51lb/acre
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Hydromulching with:
= sflver flber mulch @& 20001b/acre
- plantago gum @ 100Ib/acre

The municlpal studge will be obtained from Central Vallsy WTP, and the hinchemical profile
given in Table 3 will apply. As 2 con ce of the rockiness of the wasts rock at the
640q165006ump,ah1gha‘sludgeappli on rate than that prescribed for the bench trial,
previously deacribed, is recommended. Mine management does not anticipate any negative
impact of this trial application program on ground waster quality,

We trust that this infortation is adequate for your review and consideration of permitti shudge
spplication on each of the trial areas. Should you have any queries in this regard, plgnu?oonm
us ai your earliest convenience.
We look forward to your reply.

Yours Sincerely,

D.L Hodson
General Manager
Barneys Canyon Mine

DH:sjl

Attachments
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